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1. INTRODUCTION 
The purpose of this test was to characterize the OMH3075 Hall Effects sensor degradation for 
total dose response. The device samples were exposed to low dose irradiations using gamma 
radiation. Device parameters such as magnetic operating points, leakage currents, supply 
currents, and rise and fall times were investigated. 
2. DEVICES TESTED 
2.1. Part Background 
 
The OMH3075 contains a Hall element, linear and threshold amplifiers, a Schmitt trigger, 
and incorporates logic level outputs  
 
2.2. Device Under Test (DUT) Information 
 
Twelve (12) samples of 0MH3075 were tested for TID. All specifications and descriptions 
are according to the datasheet. 
 
Table 1. Part Identification Information 
Part Number OMH3075S 
Manufacturer OPTEK 
Lot Date Code MO1712 
Additional Case Markings 0894 
Quantity Tested 10 
Part Function Hall effect sensor 
Part Technology Bipolar 
Package Through Hold 
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Fig. 1. Picture of device 
 
3. TEST SETUP 
 
Each sample was mounted to an 8-pin solder tail DIP socket which in turn was placed in the test 
jig socket for characterization. Instruments used in the experiment used to measure parameters 
include a Tektronix 4104 oscilloscope, Keithley 2400 SMU, Keithley 2440 SMU and 5180 
Gauss / Tesla meter and an electromagnet.   
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  Fig. 2. Picture of DUT in DIP socket 
 
 
 
Fig. 3.  Picture of test board 
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Fig. 4.  Picture of test setup 
 
 
General test procedures were in accordance with MIL-STD-883, Method 1019, Condition D.  
Parts were serialized randomly. ESD procedures were followed during test and transfer of the 
devices between irradiation chamber and characterization.  Exposures were performed at ambient 
laboratory temperature.   
4. TEST DESCRIPTION  
4.1  Irradiation Conditions 
Radiation testing was done by exposing the parts to gamma radiation at a low dose rate.  
Twelve (12) parts were tested, ten (10) exposed to radiation and two as a control.  Prior to the 
first radiation dose, all tweleve parts were electrically tested for specification parameters and 
magnetized in the off state. After each exposure level, the parts were tested again and 
returned to the radiation chamber within the time limits defined by MIL-STD-883, Method 
1019.  Five parts were biased and five were unbiased during the irradiation steps.  See Table 
2 for more information.  
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Table 2. Device Grouping  
Group Qty Bias Dose Rate Exposure Level Steps (krad(Si)) 
1 5 Unbiased 0.6 krad(Si)/min 0, 1, 10, 20, 30, 40 
2 5 Biased 0.6 krad(Si)/min 0, 1, 10, 20, 30, 40 
 
All parts were placed in DIL socket adapters on a wire wrapped board.  During irradiation, 
the biased DUTs were powered to +5V and magnetized / latched to the open state and the 
unbiased parts were all connected to ground potential 
 
 Table 3 describes the exact pinout of a biased part. 
 
 
Table 3. Biased DUT pinout  
PIN# 
DIP 
PIN# SIGNAL VOLTAGE 
1 1 Vcc 5 
2 2 Gnd 0 
3 3 Out - 
 
 
 
4.2  Electrical Tests 
 
Specification thresholds were set in accordance with the OMH3075 datasheet.   
 
All data from the DC electrical tests in Table 4 were logged in excel spreadsheet files using 
National Instruments LabVIEW. Data for all parts were measured and logged.  
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Table 4. List of Electrical Tests Performed  
       
Symbol Parameter MIN TYP MAX Units Test Conditions 
Bop Magnetic Operate Point 50 150 250 Gauss +25°C 
V(BR)CEO Magnetic Release Point -250 -150 -50  Gauss +25°C 
Icc Supply Current  4 8  mA +25°C, VCC = 24 V, (Output 
On), B ≥ -250 Gauss 
Vol Output Saturation Voltage 
 100  400  mV +25°C, VCC = 4.5 V, IOL = 
20 mA, B ≥ 250 Gauss 
Ioh Output Leakage Current  .1 1 uA VCC= 24 V, VOUT = 24 V, B 
≤ -250 Gauss 
tf Output Fall Time  0.1 1 uS RL = 820 Ω, CL = 20 pF, Vcc = 12 V 
tr Output Rise Time   .21 1 V RL = 820 Ω, CL = 20 pF, Vcc = 12 V 
 
5. FAILURE CRITERIA 
The parameter limits are defined as those listed in the OMH3075 datasheet.  DC parameters 
thresholds were not exceeded during any of the irradiation steps.  
6. SOURCE REQUIREMENTS 
The total dose source is in a room air source gamma ray facility, which is compliant with MIL-
STD-883, Method 1019. Dosimetry is NIST traceable. 
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7. RESULTS 
 
 
 
Dut Dose (Krad) Magnetic operating Point Magnetic Release Point Icc Rise Time Fall Time Saturation Voltage Leakage Current
Control 1 0 125.3 -125 6.696 351.198 24.398 96.99 310.710n
Control 2 0 133 -116 6.835 312.26 23.866 97.11 316.350n
Dut_1 0 133 -120.6 6.826 326.46 28.998 96.81 306.340n
Dut_2 0 129.6 -132 6.89 305.6 25.198 96.89 306.750n
Dut_3 0 129 -121 6.873 337.093 24.799 96.29 305.000n
Dut_4 0 125 -129 6.618 361.699 26.8 96.39 314.890n
Dut_5 0 120.9 -129 6.761 296.16 25.399 96.6 300.490n
Dut_6 0 124.5 -125.1 6.593 299.883 25.466 97.22 282.980n
Dut_7 0 133.3 -129 6.781 329.76 25.1 96.41 311.440n
Dut_8 0 137.5 -112 6.774 331.483 25.799 96.99 308.770n
Dut_9 0 129 -120 6.807 344.633 23.198 96.53 316.960n
Dut_10 0 125.4 -129 6.575 315.05 23.199 96.91 303.030n
Dut Dose (Krad) Magnetic operating Point Magnetic Release Point Icc Rise Time Fall Time Saturation Voltage Leakage Current
Control 1 1 124.8 -124 6.563 313.449 26.718 99.83 340.250n
Control 2 1 133.6 -116.1 6.726 320.798 23.599 99.45 317.900n
Dut_1 1 133 -125 6.538 312.133 24.666 100.35 319.990n
Dut_2 1 125 -128.5 6.793 325.39 23.198 100.16 321.160n
Dut_3 1 129 -120.4 6.638 327.11 24.799 98.44 305.400n
Dut_4 1 124.7 -128.8 6.758 331.45 27.799 99.03 326.120n
Dut_5 1 120.6 -128.9 6.548 295.84 27.666 99.83 324.550n
Dut_6 1 124.5 -124.7 6.797 320.633 25.999 100.17 310.810n
Dut_7 1 133.1 -128.6 6.428 327.399 26.533 99.61 327.510n
Dut_8 1 137.2 -112.3 6.579 322.25 26.799 99.61 324.750n
Dut_9 1 132.7 -120.5 6.611 317.893 27.732 99.15 330.530n
Dut_10 1 120.8 -128.9 6.579 313.466 25.598 99.65 323.600n
Dut Dose (Krad) Magnetic operating Point Magnetic Release Point Icc Rise Time Fall Time Saturation Voltage Leakage Current
Control 1 10 126.1 -126.8 6.39 333.883 24.166 101.3 304.550n
Control 2 10 134.3 -118.3 6.229 343.449 24.199 103.33 315.550n
Dut_1 10 134.6 -127.3 6.289 289.083 26.265 101.72 306.340n
Dut_2 10 125.7 -131.3 6.391 316.199 25.799 101.42 302.450n
Dut_3 10 129.7 -126.8 6.144 325.849 24.398 105.28 307.960n
Dut_4 10 130.5 -130.7 6.387 349.333 23.899 102.71 318.800n
Dut_5 10 122.2 -131.2 6.298 328.233 25.333 101.63 314.920n
Dut_6 10 126.3 -126.7 6.253 336.599 24.799 101.63 308.450n
Dut_7 10 134.9 -130.3 6.292 336.599 25.599 101.66 314.010n
Dut_8 10 138.5 -114.5 6.249m 309.75 26.766 102.14 324.630n
Dut_9 10 134.4 -122.5 6.224 321.883 25.1 103.46 330.850n
Dut_10 10 122.2 -131.1 6.487 328.583 27.386 103.79 311.200n
Dut Dose (Krad) Magnetic operating Point Magnetic Release Point Icc Rise Time Fall Time Saturation Voltage Leakage Current
Control 1 20 121.5 -122.4 6.383 343.76 26.133 101.38 307.010n
Control 2 20 129.9 -114.5 6.366 309.083 24.966 108.93 292.550n
Dut_1 20 125.9 -118 5.944 302.96 27.034 102.27 282.680n
Dut_2 20 121.1 -122.5 6.321 321.083 27.599 101.65 293.980n
Dut_3 20 125.8 -122.3 6.481 327.698 23.999 100.68 304.390n
Dut_4 20 121.8 -126.6 6.357 335.36 23.999 101.42 294.210n
Dut_5 20 113.6 -122.3 6.396 311.698 24.666 101.95 299.520n
Dut_6 20 113.7 -122.3 6.086 337.033 27.32 103.59 307.580n
Dut_7 20 125.4 -126.2 6.263 335.36 26.399 99.79 292.400n
Dut_8 20 129.7 -110 6.568 309.859 26.866 103.55 313.920n
Dut_9 20 125 -122.4 6.345 343.033 26.798 99.77 306.390n
Dut_10 20 109.7 -126.4 6.288 332.933 25.733 101.91 287.920n
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Table 5. Raw data 
 
8. CONCLUSIONS 
Throughout 40 krad(Si), in 10k step testing intervals, none of the samples displayed any 
functional errors, degradation, or any major parameter fluctuation.  
 
9. REFERENCES 
1) Department of Defense “Test Method Standard Microcircuits,” MIL-STD-883 Test Method 1019.9 
Ionizing radiation (total dose) test procedure, June 7, 2013, 
https://landandmaritimeapps.dla.mil/Downloads/MilSpec/Docs/MIL-STD-883/std883.pdf. 
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Dut Dose (Krad) Magnetic operating Point Magnetic Release Point Icc Rise Time Fall Time Saturation Voltage Leakage Current
Control 1 30 124.7 -125.8 6.056 346.033 27.399n 106.78 301.7
Control 2 30 133.7 -117 6.328 334.548 23.626n 103.45 302.24
Dut_1 30 129.9 -117.4 6.162 318.3 25.600n 143.22 303.75
Dut_2 30 121 -121.2 6.216 290.266 25.999n 130.67 309.08
Dut_3 30 129 -121 6.218 329.5 24.666 147.63 288.75
Dut_4 30 125.3 -129.1 6.421 328.099 26.598 104.41 309.76
Dut_5 30 112.6 -121.4 6.125 317.4 27.519 118.3 305.79
Dut_6 30 112.7 -125.2 5.86 285.907 26.798 107.72 308.89
Dut_7 30 125.1 -125 6.205 331.083 25.333 108.71 309.05
Dut_8 30 128.9 -113.3 6.432 284.266 27.652 109.33 303.15
Dut_9 30 124.7 -125.6 6.363 327.449n 26.166 107.88 309.89
Dut_10 30 108.9 -129.5 6.183 311.91 27.599 129.76 306.87
Dut Dose (Krad) Magnetic operating Point Magnetic Release Point Icc Rise Time Fall Time Saturation Voltage Leakage Current
Control 1 40 121.8 -121.6 6.373 349.42 25.177 112.07 319.58
Control 2 40 130.1 -113.2 6.197 363.3 26.599 107.78 293.28
Dut_1 40 126.1 -113.5 6.228 339.48 26.88 116.76 307.4
Dut_2 40 114.1 -113.8 6 353.536 28.866 112.87 329.81
Dut_3 40 125.8 -113.2 6.225 359.041 27.2 104.16 299.04
Dut_4 40 117.7 -121.7 6.279 339.53 25.598 108.87 285.06
Dut_5 40 105.7 -113.7 5.997 345.1 24.799 108.22 302.04
Dut_6 40 109.9 -121.7 6.166 368.11 25.198 106.31 312.19
Dut_7 40 121.9 -121.3 6.218 331.13 26.798 109.72 315.23
Dut_8 40 121.7 -105.8 6.034 354.62 26.298 105.53 300.29
Dut_9 40 122.3 -117.6 6.076 347.12 24.133 103.54 307.74
Dut_10 40 102.2 -121.2 6.25 335.821 26.066 104.76 305.27
